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the implementation of the ideology of antibiotic policy, stressing the 
unique role of antibiotics. 
Pathogenesis and prevention of polymer- 
associated staphylococcal infections 
Is761 Overview of the clinical presentation and 
problems of polymer-associated staphylococcal 
infections, with special emphasis on 
catheter-related infections 
A. Fleer. University Children's Hospital, Het Wilhelmina 
Kinderziekenhuis, Utrecht, 7'ke Netherlands 
Polymer-associated infections of staphylococci are, in the majority of 
cases, caused by coagulase-negative staphylococcl (CNS) and include 
infections associated with a wide variety of indwelling devices, from 
intravascular catheters to joint and cardiac valve prostheses to cerebro- 
spinal fluid shunts and devices used for peritoneal dialysis. Infection 
is one of the commonest and most serious complications of in- 
dwelling devices. The clinical presentation varies greatly, and 
diagnosis may either be straightforward or extremely difficult. Usually 
there is an indolent clinical picture with low-grade fever and minimal 
local signs of inflammation, e.g. in cases of intravascular catheter- 
related infections or prosthetic joint infections. However, in some 
cases of prosthetic valve endocarditis, there may be a life-threatening 
course characterized by a sudden onset with high fever and chills and 
severe dysfunction of the prosthetic valve. The &ficulties in diagnosis 
of the usual case with an indolent course with minimal clinical signs 
are particularly well illustrated by many cases of intravascular 
catheter-related infection. This had led to numerous attempts to 
provide accurate clinical and microbiological criteria to establish the 
diagnosis of catheter-related infection, with more or less success. 
Some criteria are, for obvious reasons, not easily applicable to certain 
patient categories e.g. multiple blood cultures in premature neonates. 
Others, notably some of the proposed microbiological criteria, 
require methods that are too cumbersome and time-consuming for 
a routine clinical laboratory 
A keen clinical eye remains, more often than not, the most helpful 
instrument for the initial diagnosis; the published clinical criteria may 
aid, together with some of the more advanced microbiological 
methods and scanning techniques, in finally establishing the diagnosis 
of a device-related infection. 
m\ Recent insights into molecular pathogenesis 
M. Herrmann. University of Miinrter, Imt. of Medical Microbiology, 
Minster, Germany 
Staphylococci may colonize foreign material by any of three routes: 
(1) prior to insertion through the surgical wound; (2) after insertion 
through catheter hubs or skin wounds; or (3) hematogeneously, Con- 
sequently, for initial adhesion to the foreign surface, staphylococci 
have to interact either with native or with host factor-adsorbed 
polymer. Both Staphylococcus aureus and coagulase-negative staphylo- 
cocci (CNS) have been shown to avidly interact with proteinaceous 
host factors such as fibronectin and fibrinogen. A number ofbacterial 
adhesins have been implicated in this adhesion process, and the role 
of some of these adhesins has been molecularly characterized. In 
addition to plasma factors, S.  aureus binds to surface-adsorbed blood 
platelets and their membrane-exposed granule contents such as 
thrombospondin or von Willebrand factor (vWF). Molecular analysis 
indicates a role of two fibrinogen-binding adhesins, i.e. Coa/FbpA 
and Efb, in platelet binding, and of protein A in vWF binding. 
Adhesion of CNS to native polymer is mediated by an autolysin, 
AtlE, which influences bacterial surface characteristics and bind$ to 
plasma proteins such as vitronectin. After initial adhesion, staphylo- 
cocci may accumulate on the surface, resulting in biofilm formation. 
Products of the recently identified icaADBC gene cluster in CNS 
confer production of polymerized polysaccharide antigens such as 
PIA and PS/A, are involved in phase variation and are associated with 
clinical disease. Furthermore, biofilm formation requires expression 
of an accumulation-associated protein, AAP. In summary, a number 
of molecularly characterized mechanisms contribute to the ability of 
staphylococci to colonize and infect foreign material. Future research 
activities may be directed towards enhanced understanding of the 
respective role and regulation of these mechanisms under the com- 
plex conditions present in vivo. 
Lessons learned from animal models and from 
use in humans 
D.P. Lew, P. Francois, P. Vaudaux, Hospital Cantonal Universitaire, 
Div. Maladies Infectieuses, Geneva, Switzerland 
Microbial adhesion to foreign material is an initial and fundamental 
mechanism for the development of infection. On their surfaces, 
staphylococci, in particular Staphylococcus aureus, express several 
receptors or adhesins which interact with specific host proteins such 
as fibrinogen, fibronectin, collagen, vitronectin, laminin, thrombo- 
spondin, bone sialoprotein, or elastin. Information on the molecular 
structure of S. aureus genes coding for bacterial adhesins is growing 
rapidly. Cloning, sequencing and site-directed mutagenesis of the 
corresponding genes for major S. aureus adhesins have allowed the 
characterization of the molecular structure and function of one 
fibrinogen-binding protein (=clumping factor), one collagen 
adhesin, and two distinct but related fibronectin-binding proteins. 
Site-specific mutants of each individual adhesin showed specific 
defects in adhesion to their respective host proteins. Furthermore, 
adhesion-defective mutants complemented with functional genes 
(located either on multicopy plasmids or integrated into the bacterial 
chromosome) allowed full restoration of each adhesion phenotype. 
The ligand-binding domains of either fibronectin, fibrinogen or 
collagen adhesins have been identified by binding and inhibition 
studies performed with recombinant truncated protein fragments or 
synthetic peptides. Animal models of endocarditis and bioimplants 
have shown that mutants of S. aureus defective in either a fibronectin 
or a fibrinogen adhesin have less ability to attach and to induce 
experimental infection, Elucidation of molecular mechanisms of 
bacterial attachment to host tissues and biomedical implants as well 
as invasion of non-phagocytic cells may lead to the development of 
better therapeutic approaches for S. aureus infections. 
Clinical impact of new diagnostic methods 
in microbiology 
New automated systems for identification and 
antibiotic resistance detection 
R. Auckenthaler. Laboratoire Central de Bacteriologie, Hopital Cantonal 
Geneva, Switzerland 
Automation of the bacteriology laboratory has not yet become a 
reality. However, new instruments such as the VITEK 2 have recently 
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becoine available and bring us a step closer to rapid results produced 
by real automatic equipment with an absolute minimum of hands- 
on time. An increasing number of publications confirin the excellent 
perforiiiance of this new instrument, not only for the identification 
of microorganisms, but particularly for susceptibility testing. The new 
concept comprises the determination of a enlarged range of MICs 
which are then andyzed by the antimicrobial expert system which 
has been designed and is continuously updated by a widely accepted 
international panel of experts. This approach takes us a step further 
from simple susceptibility testing using breakpoints and closer to the 
oriented detection of antimicrobial resistance mechanisms, useful 
recoiiiiiieiidatioiis and closer collaboration between clinicians and 
microbiologists. The impact on  the management of patients and on 
therapy has not yet been fully evaluated. In the view of worldwide 
cost constraints, restriction of hospital beds, shorter hospitalization 
time and shift t o  ambulatory medicine, it can be expected that more 
rapid and complete rewlts will be a cornerstone of cost-efficiency 
Sonic reorganizations of the microbiology laboratory will be neces- 
sary to optimize the possibilities offered by the VITEK 2. They adapt 
well to the increasing expectation of our technicians to work part- 
time, the extension of opening hours of laboratories and the 
streamlining of workflow in merging laboratories. 
)I Surveillance of antibiotic resistance: expert 
systems and surveillance networks 
K. Leclcrcq. Service de Alitmbiolo~qie, Cacw, Frame 
The  importance of antibiotic resistance surveillance is now recog- 
nized. It helps to control infections, to establish empirical antibiotic 
therapy protocols and to implement a policy of antibiotic usage. An 
effective surveillance system relies on  the combination of an inforin- 
ation system, automation and the ability to transfer data to other sites. 
A surveillance system should produce results leading to rapid and 
appropriate information and action. Whereas staiidard laboratory 
methods nieasure susceptibility or resistance to individual anti- 
microbials, most expert systems allow us to characterize in addition 
the resistance phenotypes of organisms and thus to infer resistance 
mechanisms. This in turn gives rire to better identification of 
epidemic strains or epidemic resistance mechanisms and therefore 
allows us to iiiiplement early infection control measures. Expert 
systems can also generate computer alerts, which play an important 
role in the early prevention of resistant organism transmission. The  
interest in expert systems is not limited to local surveillance and 
intervention but extends to national or global networks of antibiotic 
resistance. These networks should be supplied with homogeneous 
data resulting from standardized techniques. Combination of auto- 
mation and expert systems tends to satisfy this requirement, since it 
yield\ reproducible and repeatable results. Finally, the use of 
quantitative rather than qualitative data is an additional feature of 
certain systems. 
m] Molecular methods for diagnostic 
microbiology: current and future trends 
1). Persing. A f a y u  Clitrir Rorhesrcr, Rurhesfcr, hlN, L7s,4 
T h e  next generation of niolecular diagnostic tests for cancer, 
infectious diseases and genetic predisposition will depend on rnulti- 
locus genetic analysis, often involving analysis of  highly complex 
targets or mixtures of targets. Driven in part by the expansiou of the 
worldwide human genome projects, advances in DNA sequencing 
technology have resulted in systems that are easier to use and operate, 
at ever-decreasing cost. Genetic array technology is well suited to 
coiiiplex genetic analysis because of its 'ibility to carry out iiiultiplc 
types of reactions, including DNA sequencing and quantitative 
inRNA expression analysis. This presentation will provide some 
examples of new molecular diagnostic paradigms that involve IINA 
sequencing and array-based procedures, including the idcntificatioii 
and typing of microbes, evaluation of genetic predisposition to 
unusual outcomes of chronic infections, and the use of gciie 
expression patterns to classify disease states. 
Im Influence of new diagnostic methods on 
clinical practice 
K.G. Finch. The Ci ty  Hospiful, Dept. gfhlirrol~ioloy)~, Norriqj i ,m,  U K  
Currently there are major ~hortconi ing in thc laboratory definition 
of infection. Few cornniunity-managed infections are didgnosed with 
sufficient accuracy to impact on nianageiiient and, i n  turn, to provide 
a more complete picture of the true epidemiolog of infectious 
disease for the purposes of healthcare planning. Even among hos- 
pitalized patients, many infections reiiiain undocumented or, when 
defined, the managcment of only a minority ic influenced jigni- 
ficantly To impact on disease management more effectively, ideally 
new technologies should be available at the point of medical con- 
sult'ition, discriminate between infecting and colonizing pathogens, 
aid therapeutic management in a timely manner and, of courw, be 
afkrdable! Rapid culture-based diagnostics will partly address these 
issues. However, molecular-based diagnostics have the potential for 
greater impact, particularly if they are specimen based and iiot reliant 
on pure culture. The clinical features ofmany acute infections are not 
sutficiently discriminating to define etiology. Thus chip technology 
directed at syndromes wch as UTI, LIXTI. URTIE, STI), SSTI, 
nieiiingitis and jaundice' could have a major impact on disease 
definition and management. However, they will require new think- 
ing with regard to the definitions of disease and endpoint\ of 
response. The future will be very interexing. 
Respiratory infections: strategies for a 
resistance environment 
ml The resistance environment: a view from the 
Alexander Project 
P. Appelbauni. Hcrsliey A21cdiral Chcrltcr, Herslrey, PA, [ I 6 4  
Resimiice mechanisms have emerged against all classes of antibiotic\ 
so, in the absence of novel agents, it is important that the right 
antibiotics are uwd to obtain the optimal tredtiiicnt outcome, while 
ndniiiiizing the impact of resistance. High-quality surveillance pro- 
grams, such as the Alexander Project, are necessary to monitor thc 
prevalence of resistance and guide clinicians in theii- treatment 
choices. 
Resistance in Sfreyitocorcirs pncumuttiae has become a global concern 
in recent years. The Alexander Project reports a high prevalence of 
penicillin resistance in many regions, p.irticularly in Spain, Fraiicc, 
Mexico, the USA and Hong Kong. The trend of resi\tance is up- 
wards, even in regions where resistance has been low, h c h  a\ the UK, 
Germany and other northern European countries. The prevalence of 
niacrolide resistance is also increasing dramatically, and h'is reached 
significant levels (2O'h+)  in many areas, and exceptionally high levels 
in South East Asia (almost 8l)% in Hong Kong). The prevalence of 
beta-lactaiiiase-producing strains of Harrmphilus ir!fltrcrrzar has also 
increased significantly in recent years, but may be leveling off in those 
